This was a cross-sectional study of children participating in a SFSP sponsored one school district during the summer of 2011. This school district is located in the Houston area. At the time of this study, 81% of the students were Hispanic and 82% of the students were eligible for free or reduced price meals. Fourteen schools were selected for observation (10 elementary, 2 middle, and 2 intermediate) by the Food Service Director. The study protocol was approved by the Baylor College of Medicine Institutional Review Board. Informed consent was not required for the anonymous observations. The school cafeterias were open for breakfast and lunch to every child up to 18 years old. For this study, children were observed only during the lunch period. Participating children were enrolled in summer school, summer camp at the school, or walked in from the surrounding community with a parent or by themselves. Selection of children for observation was based on table seating and order, and no more than 4children were observed at the same time by the observer.
The lunch was prepared at the schools by the cafeteria staff. Table 1 illustrates the menu items offered by day. The school utilized the offer versus serve (OVS) option, whereby children only had to select three of the five menu components for the meal to qualify as reimbursable [10] . Prior to the observation, a checklist was created using the lunch menu items as planned by the school district. Observers were trained during one lunch period and used the checklist to note what menu items the child selected in the cafeteria line. During the observation period, the portion (0, ¼, ½, ¾, all) of food items consumed, exchanged and wasted was recorded. The quarter waste method (0, ¼, ½, ¾, all) has high inter-rater and inter-method reliability [11] . No demographic information was collected from the children other than sex and grade level (elementary or intermediate school), and there was no interaction with the children before or during lunch. Children were not aware of the reason of for the presence of the observers in the cafeteria and only the school administration knew the purpose of the visit. For each lunch observation form, the foods selected and consumed for each student were entered into separate Nutrition Data System for Research files (version 2010, Nutrition Coordinating Center, University of Minnesota, MN) by trained dietitians to obtain lunch intake of selected and consumed nutrients and food groups. The mean amounts of nutrients and food groups selected and consumed by grade level were calculated. The percentage of the food groups consumed was calculated by dividing the amount consumed by the total amount selected. The percentage of food groups wasted was calculated by subtracting the percent consumed from 100%. Differences in the percentage of food groups consumed by grade level were assessed with independent t tests or MannWhitney tests (for non-normal distribution) depending on distribution. SPSS (IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY: IBM Corp) was used for all calculations.
Methods and Materials

Results
Three hundred and two (N=302) children were observed during a four-week period in the 14 schools. 50% were male and 75% were in elementary grades. Parents attended with 62 elementary school students (26%). Most of the students eating lunch attended summer school (73% elementary and 86% intermediate).
The mean amounts of nutrients in the meals selected by the elementary school students (n=240) met the USDA NSLP standards for all nutrients except energy and vitamin C ( Table 2 ). The mean amount of fruit and vegetables selected by the students was 1.1 servings per meal, not the two servings that were allowable for the meal. Only 53% selected at least one fruit and 76% selected at least one vegetable. The elementary school students did not consume adequate energy, iron, vitamins A and C, or the various food groups to meet the NSLP standards (Table 2) . Elementary school students consumed only 64% of energy in the meals they selected, reflecting a wasting of almost one third of the kcals selected (Table 4 ). The percentages of fruit and vegetables consumed were 61% and 44%, respectively, which reflects wastes of 39% of fruit and 56% of vegetables selected.
Note: Serving sizes consist of: 1 cup of fluid milk; ¾ cup of fruits/ vegetables; 1 slice of bread or 1 serving of roll or ½ cup of grains; 2 oz. of lean meat or poultry or alternate protein product or cheese; ½ cup of cooked dry beans or peas; 4 Tbsp. peanut butter. This study assessed the nutrients and food groups selected and consumed by elementary and intermediate school students participating in the SFSP. The SFSP meals as offered to the students in this study met the NSLP meal patterns. Only two previous studies were found that assessed SFSP lunches. In a 2001 study, observers recorded the foods selected and leftover for SFSP lunches [6] . The meals served to the students met all the nutrient and food group standards, except for fat and saturated fat. Similar findings were reported with a plate waste study on SFSP meals consumed by youth in Delaware [12] .
Discussion
Neither the elementary or intermediate school students in this current study selected foods with enough energy or vitamin C; the intermediate students also did not select enough protein foods. The greatest proportion of food waste by elementary and intermediate school students was for fruit (39-35%), vegetables (56-67%), and grains (41-31%) (Tables 2 and 3 ). This waste contributed to the inadequate lunch consumption of kilocalories, iron, vitamins A and C, compared to the NSLP meal standards. The student plate waste results are very similar to a national study where about 32% of calories, 36% of meat, 37% of fruit, 39% of bread, and 48% of vegetables were wasted [6] . In Delaware, the mean amount of calories selected was 668; the mean amounts consumed ranged from 375-440 for the 4-13 year old children; and the authors estimated that 38% of kilocalories were wasted [12] .
In 2002, 203 interviews and two focus groups about the SFSP menus were conducted with Delaware SFSP participants [12] . The major reason reported for wasting foods was dislike of the items served. Perceptions of food quality were also important. Items that were smashed, soggy, or frozen were rejected, as was warm milk [12] . The involvement and support of the SFSP vendor, school, and parents are needed. Promising strategies to promote consumption of new foods include taste testing, signage promoting the foods being served and marketing [13] [14] [15] .
Other reasons for the food waste include whether the foods were culturally acceptable to this predominately Hispanic population. Children also prefer energy dense high fat foods [16] . Perhaps the children were not used to the fruit, vegetables, and low fat milk on the menu. This is an important area for future research. Sodium intake was high for both grade levels, something not discussed in previous SFSP studies. New NSLP standards include sodium limits with a target implementation date of 2023 [Lunch meals ≤640mg (grades K-5); ≤710mg (grades 6-8); ≤740mg (grades 9-12)] [17] . These values are substantially lower than the 936 and 1168 mg consumed in this study. Because most sodium (75%) in school meals comes from processed foods like combination entrees and accompaniments, new lower sodium products and recipes that are acceptable to students will be needed [18] , creating a need for a very important area for future research. The intermediate school students (n=62) did not select foods that met the USDA NSLP energy or vitamin C standards, nor did they select two servings of total fruit and vegetables or 2 ounces of protein foods as per the NSLP meal pattern (Table 3) . Only 55% and 46% selected at least one fruit or vegetable for lunch, respectively. Three intermediate school students did not consume their lunch. Those records were deleted from the consumption analyses. Intermediate school students did not consume enough energy, iron, or vitamins A and C to meet the NSLP standards (Table 3) . They only consumed only 73% of energy selected, about 65% and 33% of fruit and vegetables selected, respectively (Table 4) . These values represent wasting 25% of energy selected, 35% of fruit and 67% of vegetables. There were no significant differences in percentage of food groups consumed by grade level.
Plate waste and not selecting fruit and vegetables are also issues for lunches served during the school year. In a Texas study with middle school students who completed lunch records in the cafeteria, 40.2% consumed fruit and 66.9% consumed vegetables [19] . Actual lunch consumption was 0.89 serving of total vegetables (0.45 cup) (excluding high-fat vegetables), 0.45 serving fruit and juice (0.23 cup), and 6.5 ounces of milk during the 2005-2006 school year [20] . These results identify the need for nutrition education and marketing efforts both during the school year and during the summer programming.
Conclusion
The SFSP is an important program that should improve child food security and nutrition during the summer months when school is not in session. However, not all children have the opportunity to receive summer meals because of low participation by sponsors during the summer months. Also food waste is a concern. Further research is needed to increase SFSP program availability and to improve consumption of the meal.
